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quite an opposite state of things, — one of a universal calm, free 
from physical disturbances of any kind. A near approach of the 
two planes would bring about, as in the planet Jupiter,* equal 
days and nights all over the world, throughout the year, with equal 
temperatures; the latter varying only with latitude. From the 
equator to the British Isles there would reign perpetual summer, 
and, farther north, perpetual spring. Winter, in its severer forms, 
would be banished from the globe (the sun at the Poles being 
always on the horizon) ; and the only winds that would prevail 
would be trade winds, blowing constantly from the same quarter. 

It becomes, of course, no student of science to dwell upon such 
eventualities, further than as a tentative process for the discovery 
and understanding of facts. The point for his attention is that we 
want far more information than we possess of the causes that 
govern the present inclination alike of the earth's orbit and that 
of the earth's axis, both of which (however strong the presumption 
against change of axis), may have a concurrent variation; and 
that the business-like way to obtain, the data we desire is to establish 
astronomical and geodetic stations at such extreme points of the 
earth's circumference as would settle the question of the earth's 
figure, and of its exact angular position in all apparent perturba- 
tions of the heavenly bodies. 



XI. — On the Bayanos River , Isthmus of Panama. By 
Laurence Oliphant, Esq., Secretary r.g.s. 

Read, April 24, 1865. 

The practicability of uniting the Atlantic and Pacific Oceans by 
means of a ship-canal has long occupied the attention not only of 
geographers, but of men of science and of commerce. It is not my 
intention now to recapitulate the various schemes which have been 
set on foot to accomplish so desirable an object, or to enter upon a 
narrative of the different expeditions which have been fitted out at 
great trouble and expense to explore impossible routes, and to 
return with the same tale of failure, and sometimes of disaster; 
suffice it to say that, from one cause or other, no less than seven 
projects have fallen to the ground, and the public seems to have 
abandoned in despair the idea of achieving a work of such incal- 
culable benefit to the world at large. It may be that they are 
right, and that the enterprise will in point of fact turn out not to 
be feasible ; but this is a conclusion which no one has any right 

* The obliquity of Jupiter is but 3° 6' ; this, however, arises not from any 
divergence of its orbital path, which is nearly on the same plane as that of the 
earth, but from the greater perpendicularity of its axis. 
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whatever to assume, considering that the narrowest part of the 
Isthmus of Panama has never yet been crossed, much less explored, 
by any white man. The neck of land which divides the Atlantic 
from that point on the Bayanos River to which the tide of the 
Pacific extends is only fifteen miles across ; and however incredible 
it may seem, it is nevertheless true, that no record exists, so far as 
I have been able to discover, to prove that those fifteen miles have 
ever been traversed up to this time. There is, indeed, a report 
that in 1786, when a detachment of Spanish soldiers were garrisoned 
on Mandinga Bay, on the Caribbean Sea, letters were conveyed 
from Chepo to that point by a negro corporal, escorted by four 
men. Dr. Cullen mentions having seen this man, then 101 years 
old, but we have no record of any Spaniard ever having made the 
same traject. In 1837 Mr. Wheelwright attempted it, but was 
driven back by the Indians; and some years later Mr. Evan 
Hopkins started, with the view of exploring this route, but was 
compelled to abandon it for the same reason. The man who has 
done more to survey this part of the isthmus than any other 
is Colonel Codazzi, of the New Grenada Engineers ; but though 
his maps are valuable as giving the altitude of the highest points 
of the Cordillera, the most important feature, so far as a canal is 
concerned, is its greatest depression ; and I have not been able to 
ascertain that either he or any of his subordinates have crossed the 
isthmus at the point where the Atlantic and Pacific most nearly 
approach each other. 

While at Panama I made numerous inquiries with the view of 
satisfying myself on this point ; and, finding that this tract of country 
was entirely unknown, I gladly availed myself of the invitation of 
a Frenchman, Spaniard, and a German, who were going to the 
Bayanos River, where they had bought a property which they 
wished to visit. Mr. Gerald Perry, son of our consul at Panama, 
accompanied us on this expedition. I proposed to our companions 
an exploration of this part of the isthmus; but their interest in 
geographical discovery was not sufficiently strong to induce them 
to entertain the idea, and I had neither the time nor the means at 
that moment to organise an independent expedition. I therefore 
determined merely to make a reconnaissance, and be guided by 
circumstances as to the length of time I should spend upon it. 
It is not above thirty miles from Panama to the mouth of the 
Bayanos River. We left Panama in a small half-decked cutter 
at midnight, and found ourselves at daylight the following morning 
vainly striving to force an entrance against a strong head- wind and 
tide. Finding it hopeless to continue against these adverse influences, 
we dropped anchor under the lee of the small island of Chepilto, 
which lies off the mouth of the river, and w r hich forms a protection 
for small craft. As, in the event of a canal being practicable 
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across the isthmus at this point, this would be its western entrance, 
the capabilities of the Bayanos Eiver as a port of entry are of the 
first importance. 

Dr. Cullen, who employed himself for some time projecting 
a ship-canal across the isthmus from the Gulf of San Miguel, 
states that this route is impracticable, on grounds from which 
I must take leave to dissent. The bar at the mouth of the 
Bayanos Eiver he asserts to be dry at low water, the island at 
its entrance an obstruction in the shape of a mere sandbank, and 
the Cordilleras ranging in altitude from 2000 to 6000 feet. 
From personal observation I can state, that at the lowest time of 
the tide, there is 8 feet of water on the bar of the Bayanos Eiver, 
that the island of Chepillo is a low, well-wooded island, a mile 
long and half-a-mile wide, inhabited by several Mestizo families, 
and that the Cordillera in this part of the isthmus nowhere, 
according to Colonel Codazzi's survey, attains an altitude of more 
than 2625 feet, while in places it is depressed, as far as I could 
judge by the eye, to half that elevation. At low-water sandbanks 
extend on both sides of the river entrance for about two miles 
from the shore, but as there is a clear channel three-quarters of a 
mile wide, and from 2 to 3 fathoms deep, there is no impediment 
to the navigation when once the bar is crossed. The island is a 
little more than half-a-mile from the point of this sandbank, and 
would probably be available in forming a future harbour at this 
point. According to Admiral Kellett's survey, the tide has a rise 
of 16 feet, which would give about 4 fathoms on the bar at high 
water. All that would then be necessary would be a sheltered 
anchorage for ships while waiting for the tide, and this would seem 
to be rendered practicable by the position of the island of Chepillo ; 
but on this point I do not feel competent to express a decided 
opinion. Between three and four miles above the mouth, the river 
narrows to about 200 yards, still keeping a uniform depth of 
water. The banks were magnificently wooded. The light green 
mangroves which fringed the water were backed by noble forest- 
trees, in the branches of which troops of monkeys joined their 
chattering clamour with the screaming and twittering of flocks of 
gaudy paroquets. Gaily we glided up the quick stream, and 
passed creeks which lost themselves in the gloomy woods, and 
looked black and mysterious in the fading light. We anchored 
for the night between shores which were flat and apparently 
swampy ; there were no signs of any habitations. On the following 
morning the shores assumed a bolder character, the stream was 
still dark and sluggish, and we left it to ascend its tributary, the 
Mammonie, at a point where it was about 1 00 yards broad. The 
influence of the tide extends to Fort Terable, about eight miles 
higher up the river. This was the point I had proposed to visit, 
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for it is the extreme outpost of civilization, and was originally built 
by the Spaniards as a frontier post ; it is now inhabited only by a 
few Mestizos, and the only man I met who had ever been there 
was Don Pepe Hurtado, who had described to me at Panama the 
impossibility of going a yard further, on account of the Indians. 
It is from this point that an expedition to Mandinga Bay should 
start; and I was repeatedly assured, both at Panama and at 
Chepo, that the Darien Indians were in the habit of hauling their 
canoes on wooden slides across the Cordillera from the Mandinga 
River, and launching them in the Bayanos. I only give this as a 
current report ; but it is one which possesses some significance, as I 
am not aware that any such reports exist with reference to any 
of those varied routes which have been proposed, and in some 
instances actually surveyed. Surely it is a discredit to the 
civilization of the 19th century that the Indians should be said to 
pass with boats from the Pacific to the Atlantic, and that we 
should never have had the curiosity to verify this fact, or to 
explore the only section of the isthmus of which it could be stated 
with any appearance of truth. My companions, unfortunately, 
insisted upon proceeding in the first instance to Chepo. They then 
proposed to return to the Bayanos and visit their property, and 
then gave a sort of doubtful promise that, if I very much wished it, 
they would accompany me to Terable. I reluctantly left the main 
stream to turn up the petty tributary, the size of which may be best 
judged from the fact that in two hours we were obliged to leave 
the cutter for want of water, and betake ourselves to native canoes. 
Three of these we appropriated at the first huts we had seen, and 
in them forced our way for some hours up the rapid current, some- 
times obliged to get out and wade, and pull them after us, and 
always, on account of their rickety character, running the risk of 
an involuntary bath. 

Chepo is situated on a swelling knoll in the broad savannah, 
about three miles from this stream, and contains a population of 
about 1000 Mestizos and negroes. Most of the houses are square 
huts of split cane, with conical thatched roofs. The lower spurs 
of the Cordillera extended to this point, so that we could judge of 
the aspect of the chain, and of a very remarkable depression in it, 
certainly not more than ten miles distant, but which had never 
been visited. That such could be the case seemed scarcely 
credible ; yet it was fully accounted for by the reports we received 
of the character of the Darien Indians, who, it appears, let these 
outposts of civilization alone, provided their inhabitants keep within 
their own boundaries, but who mercilessly attack any one invading 
the sanctity of their own primeval forests. The idea of any one 
attempting to go beyond three or four miles into the mountains 
from Chepo was treated with derision, and I saw that it would 
be useless, therefore, my going to Terable. I should not have a 

YOL. XXXV. L 
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better view of the range there than I had from Chepo, and the 
impossibility of attempting to strike across the isthmus would be 
just as great; moreover, I was quite at the mercy of my com- 
panions for means of transport, and as their movements depended 
on business, I might be obliged to remain a week with them at 
their new hacienda before being able to proceed. Under these 
circumstances I decided, instead of returning to the Bayanos River, 
to ride across the country from Chepo to Panama. The result of 
my observation was the conviction that in order to undertake this 
expedition with any chance of success, a very strong armed party, 
consisting of not less than 50 or 60 men, should be organised 
at Terable ; or possibly it might be found more practicable to 
start from Mandinga Bay, where a few trading Mestizos are also 
settled, and where the projecting Cape of San Bias secures a 
sheltered anchorage. Unless there are Indian paths which would 
facilitate their transit, the exploring party would have to cut their 
way through the dense forest, and could not possibly^ under the 
most favourable circumstances, hope to accomplish the fifteen miles 
in less than four days. During this time they would be exposed, 
probably, to the incessant attacks of the Indians, whose principal 
implement of warfare consists of the borokero, or blowpipe, through 
which they puff poisoned darts with the most unerring accuracy. 
The insidious nature of this weapon, and its immediate and fatal 
effect, has doubtless really prevented any exploration of this section 
of the isthmus. Let us hope that the time will come when it will 
no longer be in the power of a few savages to deprive the civilized 
world of what may prove an incalculable benefit to it. The current 
opinion in Panama is that the Indians know they possess the 
much coveted secret, and that they have so jealously guarded these 
valleys of the Cordilleras because through them alone could pour 
that tide of commerce and of civilisation before which they would 
inevitably be swept away. 

Our way from Chepo to Panama lay chiefly through open 
savannah country. On the right the wooded range of the Cor- 
dilleras, here depressed to an average altitude of not more than 
1200 or 1500 feet above the sea-level, presented an irregular out- 
line ; to the left the country stretched away in gentle undulations 
seaward, the bottoms well wooded and marshy, the hills covered 
with long waving grass, admirably adapted for grazing purposes ; 
the population is, however, sparse and scattered. During a seven 
hours' ride we only passed one insignificant village ; and not until 
we arrived at the haciendas of Pass El Blanco and San Antonio, 
did we see hundreds of head of cattle luxuriating in the rich 
pasture. At the latter of these we passed the night, and were off 
again soon after daylight, across a never-ending succession of 
grassy hills. Sometimes broad belts of timber divided the meadows, 
and looked like the wooded banks of a wide river of verdure. 
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Here horses and oxen were to be seen dotting its smooth surface 
as they waded about, showing little more than their backs over the 
grass. At last the evidences of civilisation increased as we 
approached Panama, and after two days' hard riding we were glad 
to spur our jaded steeds along its narrow streets. 



XII. — On the Specific Gravity ', Temperature, and Currents of 
the Seas passed through during Voyages from England to India, 
leaving England July 1st, and returning about the middle of April. 
By Henry Toynbee, f.k.a.s,, and f.k.g.s., Master Mariner. 

Bead, May 8, 1865. 

The constant repetition of certain facts, recurring in the same 
place at the same time of year, observed on five of these voyages 
during the last five years, has led me to think that they may be 
interesting to the Royal Geographical Society, as pointing to some 
important conclusions in the physical geography of the sea. 

First, the specific gravity of the sea seems to average about 
1*027 in the higher latitudes, both in the North and South At- 
lantic and the Southern Indian Ocean, and to decrease on ap- 
proaching the Equator ; for instance, towards the end of July, in 
16° or 17° n. lat., it is about 1*026, in 15° n. lat. it is about 1*025, 
and in 8° N. lat. it is 1*0245, which is the lowest specific gravity 
we get on the outward passage in the Atlantic Oceans. There can 
be little doubt but that the cause of this decrease is the rain which 
falls between the north-east and south-east trades ; the sun being 
far north at this season of the year, the north-east trades only 
extend to about 1 5° n., and a south-west monsoon is met with 
about 12° n., which turns into the south-east trade in about 4° n. 
On our homeward voyage, early in March, the lowest specific gra- 
vity in these latitudes is 1*023 in about 3° N. lat., the north-east 
trade at that season extending as low as 4° N. lat. 

In the Southern Indian Ocean the mean of five voyages gives 
the specific gravity as follows : — 



30° s. lat. ) Middle of September 
e. long, j 



Specific Gravity. 

1-0271 
1*0257 
1-0248 
1*0253 
1-0246 
1*0235 
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